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The toroidal vorticity observable

* The toroidal voriticity is
measured with

FEA « D, e (Pax2)
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The toroidal vorticity observable

* The toroidal voriticity is
measured with
Rl o« D, e (Dpx2)
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STAR detector efficiencies

Run: 17109002, Event: 2948026, EviTime: Mon Apr 18 2016 02:02:07 GMT-0400 (Eastern Daylight Time)




STAR detector efficiencies
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Run: 17109002, Event: 2957749, EvtTime: Mon Apr 18 2016 ;52:'92:25 GMI-B400 (Eastepm Daylight Time)
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STAR, Phys.Rev.C 98 (2018) 014910
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10 STAR, Phys. Rev. C, 104(6):L061901, 2021
T T T T T T | T T T T | T T T T I T T T

T T T T T T T

STAR detector efficiencies e 8 [~ (r w5) Bomn > 0|
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* The width of the m;, distribution | STAR Au+Au ;
depends on the orientation of the 3 e e
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STAR detector efficiencies

* This efficiency also affects the number
of reconstructed As with respect to

Pp— (,0’;9 (“*” denotes A frame) 2
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STAR detector efficiencies

* This efficiency also affects the number
of reconstructed As with respect to

Pp— (p;f9 (“*” denotes A frame)

Simulate the STAR detector
and its efficiencies

Y

STAR, Phys. Rev. C, 104(6):L061901, 2021
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STAR detector efficiencies

* This efficiency also affects the number
of reconstructed As with respect to

Pp— (,0’;9 (“*” denotes A frame)

* [t is characterized by an asymmetry of the

Op— (p; distribution

* These decay classes correspond to a
sign of R®, so that R", depends

strongly on mjn
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STAR, Phys. Rev. C, 104(6):L061901, 2021
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Simulated
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Artificial FfA > 0

* Theses effects are
characterized by embedding,
and so weights may be applied
to symmetrize the distribution
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Accounting for STAR detector efficiencies

. F_EA can also be measured by swapping the direction of FSTAR



Accounting for STAR detector efficiencies

. F_EA can also be measured by swapping the direction of FSTAR
- Recall that the reconstruction efficiency depends on (P 5 x ﬁ’;) e BsTAR

* In the absence of toroidal vorticity, this is effectively the sum FEA + fo

« The efficiency effects are equal and opposite for Lambdas and Anti-Lambdas
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Accounting for STAR detector efficiencies

t
RA

can also be measured by swapping the direction of FSTAR

- Recall that the reconstruction efficiency depends on (P 5 x ﬁ’;) e BsTAR

* In the absence of toroidal vorticity, this is effectively the sum FEA + fo

« The efficiency effects are equal and opposite for Lambdas and Anti-Lambdas
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Accounting for STAR detector efficiencies

 This method can also be

shown using simulations of
the STAR detector with the
known efficiencies

* Generate samples of non-
polarized As with BgTar > 0
and BSTAR <0

. F_t/x measurements are equal
and opposite
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Summary RHIC: A Discovery Machine

» Detector efficiencies lead to A S
m;n, -dependent Rt and e
artificial Rt >0 w T

’ Swappmg of STAR magnetic o

Simulated

field during the upcoming p+A e | M (GEY)
run will provide a firm ground

. . . . 27 GeV, BES-I/ B|jz/ FF, |y|<0.5 Sy = 27 GeV, BES-II/ BJ|-Z / RFF, |y|<0.5
for claiming this discovery g g o ey

* A discovery of toroidal vorticity
In p+A collisions is possible
with STAR
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